Laminin-1 peptide-conjugated chitosan membranes as a novel approach for cell engineering.
Laminin, a major component of the basement membrane, has diverse biological activities. Recently, we identified various biologically active sequences on laminin-1 by using a large set of synthetic peptides. Chitosan, a polysaccharide, is biodegradable and has been used as a biomaterial. Here, we conjugated several biologically active laminin peptides onto chitosan membranes and measured the cell attachment activity of peptide-conjugated chitosan membranes with various cell types. The active laminin peptide-conjugated chitosan membranes promoted cell attachment with cell type specificity. A99 (AGTFALRGDNPQG)-chitosan membrane promoted cell attachment with well-organized actin stress fibers. This adhesion was inhibited by EDTA but not by heparin. AG73 (RKRLQVQLSIRT)-chitosan membrane promoted cell attachment with filopodia formation, and this adhesion was inhibited by heparin but not by EDTA. These data suggest that the A99-chitosan membrane interacted with an integrin cellular receptor and that the AG73-chitosan membrane promoted proteoglycan-mediated cell attachment, as previously reported. Furthermore, both AG73-chitosan and A99-chitosan membranes effectively promoted neurite outgrowth with PC12 rat pheochromocytoma cells. We conclude that conjugation on a chitosan membrane is applicable for testing quantitatively the biological activity of synthetic peptides and that these constructs have a potential ability to serve as bioadhesive materials for tissue regeneration and engineering.